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(54) DEVICE, METHOD AND PROGRAM FOR RECOGNIZING POSITIONING ATTITUDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positioning attitude recognizing device 

for finding a right positioning attitude even when there is no clear feature in the 

positioning attitude of an object in a recognition target image, fluctuation of 
illumination conditions or shape or color of the object or when a feature point or 
position of the feature point can not be exactly and sufficiently extracted from 
the image of the recognition target. 

SOLUTION: The device is composed of a registration part 10 equipped with a 
three- dimensional (3D) form/reflection factor measuring part 11, illumination 
fluctuation texture generating part 1 2 for generating base texture, base texture 
calculating part 13, object model storage part 14 for storing a 3D object model 
and a base texture group, and a recognition part 20 equipped with an illumination 
fluctuation space generating part 21 for inputting an initial attitude candidate 
group, reading the 3D object model from the object model storage part 14 and 
generating the illumination fluctuation space of the image of an applied attitude 
candidate, a compare image generating part 22 for generating a compare image 
most approximate to the image of a recognition target by using each of 
illumination fluctuation spaces, and an attitude selecting part 23 for selecting a 
compare image most approximate to the image of the recognition target out of 
the compare image group and outputting that image as an optimal attitude 
candidate. 
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(57) [SJ&] MtjE^T) 8- 

3 ^t£^« • sat^a'j^as lit. 

SjgT^X^ffSfSli 1 3 t. ZTkTttofr^^t 
&&<r t *7-*mZR.<&-t VwEttSPl 4 t * 
«*.«»»» 1 0 «J*ie»«»»*A*i: U 
^/MEttMSl 4 A>e> 3 2>C7c!|Si#: j e^ f /i'SrK*-j&*-. 

* h ti ft g? fit <d m « ^ m m & m m m & ± at -r s hs n 
fk <n m m i z m t> is v * it « m & * ± i& -r z it ts ® & as 

8H#£i8#L*;h,fc*S£?NS!fi!£ LTdlrti-Sg^ 
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(2) 



2003-58896 



ltfJE4&frW3#C7615:i£i:. *k®.mW<n&m<»%t\iLm.<om 
gggfic&B. 

^ffl^s^^ ^^^^^ 5 tB-a-nm&nm mw.<n 
mm k ± s x ®] * m-r f% w ^ m % z m m 

**(WIB»»»*«)BlfctlBI*-e*>*»*lc»e)*i*iB« 

l»Etfc«lMB«r, MfEf8gfm#twM§[<kH:$&LTs ME 

Btt^RfcB*. S £ t *<KMR t -t^mUm 1 KfE®cO{£ 
S&S&KSSgSB. 



BBHKttBaBBCftti&^lNrBfttfcBB 
ZWZ-t 5 r £#® -T 5 8»*« 2 IcfSttO&B&B 
gg»c3£B. 

l»*JS5] HKttftaBB*rottBj£(OffiB*A*j 
«HES?IMR*«fc«*Rtt. 

St5; t £#® ir-rstiJftJS 3 XttfltaMU fcE««> 
*fcfilS5&S8»&fi. 

me££Rtti»ft£#BM;. 



«TE<»*romia4*«A«>ttB05««i:, *HaA*«B1» 

a, 

[it*JS7] lWK#«£teBttaJ¥R#ttttiUfclltrE 

tt* tr^^S C & *#tt 6 XI*M*« 6 
/0 lcE«©teB§?S&SBSRSB. 

[St*«8] MIElFfMMIl*B'£*ftf*, 
3t» bixfcflfrSeA^iiiBiWFm^Cffififc-g-StiSfiRliwWi 

aj^FR/JSffiJffl UfcffiEA*iBB#»;&#fitf>7*-*&, 

3 «>e>M*4l 7 <DV>-f tifr l ofcEBwflrBR 
[SS*^9] (1) mCKMiR^Bift^ «rE»«a- 

(2) wis^«ffi»9t^^B*s, Mre*a££<«*r* 

(3) *rfcli*B*iifcB»«)JWie»»«*IS:XC, « 
ESl^iSiR^RasiifrEfSSB*!-* <D ifiB lift fc fi^mTEJt 
ttlBR 

±E (1) x (2) , (3) ©— jg<D*a.3&MS&B!J ig 
UfcfrU *»o3t»f>ixfc^Jr*it>rmrEB!)igU4' 
&T£-£5*ST¥UJ£^R3Hiii;t> 

w^a^fc^r, «rES.a*f*©iBBic«tj£^tW!t 

Ufc«rEtb«BfBfl3±dUcffl^fc«jrlE»»«1i4:, ME 

8©v^^*»io|c|B«t«)tt:BS5»»B3SB. 
IMS10] lffiEglS&BiR^Ras. llfrESg.»*t&© 
iBBI-Bfcjfiv^^JSUfcMEtfceBiBw^^ffl^fc 
ffiEgg$Msl*t£\ SfrE®S»3*BwiiiB t t'l-fcttiME'fe 

#9 6«l*3jl2!S»e)ai**8fl3lr^-ftt*»loKIEBOttBSS 
£§S.»t£B<, 

SSftS&Srflt** £ t 1 tJ^^^JS 

1 Om>-f;h,a»lol£E«roflfcfiggfH886&fi. 
[51*^12] fltfES^ai**, ME^«£©3i^7t;^^ 
SK«iffBiS±<D«-ttB©feXttK^lcffiS-r5 
H«7 f -^$r$"J^-r5 3^tE}|?^ • 

fiE^ *>-f RR 1^ ^Sb * ^ y » «r H8 !^ &W) 
50 =rt *f-\$Lf8.^Wch. 
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<ofcg££8S?Sti!£B, 

[SMiJg i 4 j ®»<DtiLmm&&8:»-rz> 3 ^s^fr 

m®#(D 3 frjttoft^'r^ b U-C««-T5C tS:!Wr»i: 
»« £ S«4»«^flC* t b T IBttt-r 5 C £ Sr«* t f 3 

fltrf2^lft:<0 3^7£Jg^i:, £®<fc#tf>3SBO#teficr>S 
*ffit^e>^5 3&t£^#^/1'£:£/&U mt&ZlkTt 

HHE*b*«)teB»»S:B«r*r:i:Sr»«i:-r6fltB» 

-e*>3tfciS.BiB%, ttE3&5E*{fr*f**'Jfct«MeiH01 

IS«5>t*oiBI6^at>iei>a)lfSEtt:«Bii|feSr!|9J^-rs^ 
t Sr«f«ti-5»*3Sl 6 trie 

1 8 ) t*i2!fc#<7><£ggS§&£*-f^y ^ * <n 
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roi®^«c»^yfv>Hfrl?.tf.»iSi^>*-a3!^i-5 _ t £ 

-rsttjfcjsi 7 (£iatto&BgF*KR£&. 

»tt&*0BB*<o<MKA<z>ttB$:A 

*is««r®^fit uTtta-r^watjfiittBttm^^j/ 

*HS»iMR»B*Jg* s/ 7- (is 
me*#O*RW«£ro4fcB<0flM8i:, flfriEA;*) 

^t5C t«rW««t-*-6BI*J3ll 8XI±I»*JS1 9 trfE 
B<Z>tfcBg^lS«S;trifc. 
[ff*S2l] BfrfE#m^4Bttm^7 1 ->'^'<r*J^T 
50 ttttl UfcM>BAAMB4*»J&ffiB©— 

MK»tt«oWlB4»»j&OttB0>W«i:. 1»fEA;>3Bi&4t 
MftfiroaKTO lc *s ^ T i8« § *l fc *fr IB#» 

*it«:«f»fc-f*BI**2 0 {rfB««)ffiBSI^88»* 
ft. 

0Xttfl*^2 1 lC|S«c^4B^^B!^^fto 

[li*^ 2 3 ] m&m&mmmikmxT v yn*. 

& Jxfc*HEA*BB*»jft(tBK**n*ISJS«)<6 

aj^^y^ic43^T«aiufc«rf2A^iii««f«^ta:Bc7) 

tic it), -oXtt*«c«)|filB«»#s*IS:±/a-r*ii: 

40 \z.w&<n>&wmmmi3im. 

BfB*>S=J*fcfl!^fcfc»«*t«:» *iS^^ffit^»5 

(2) S5f2g?^«l¥i*:^^7 i 5/7'IZJ; 9. itfriESiggg 
»4R*l*rafc«ffc*«*OlttlE»»«*l*:ftj«-t-S 

(3) «fcfc±iaSftfc«»ro*ne*»«»«:*»::. tff 

±ts (1) . (2) , (3) <d— m<o® l m&m#:m , 9 m, 
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S»^Il:i3^T, ffirEB*#*oiffi|ftfc*fcSr^£ 

2 3 mvffta* l o^E«wtt«S?*B«*ft. 

^fclMBKMltt** lttE»«#*^!B«*tw*3ftSW 
E**rOffi:1MF»<0»BR<e*i LttHAtS^tSrW* 
t-rs»t*3«l 7 2 3^t^i*tb^lolcE* 

*>ttBK»BK*». 

2 6 ] mrlE^)*^ 3 ftTC^ft^-r/KOfta^ 

2 6 2 5 W-rtifr 1 o^E«<Offi«»»« 

WEfiawxtb^^^^^w^frSrieia-rssjiE^^ 

i"*!*** 2 6 ^E«^(firlSgS*fB**jfeo 

[»*S2 8] IMEl^fy^ll^ 
*ffE«**iB±<04»»jft«) 3 «C7cffi««*S:«»W«^ 
UTE«r*£fc*4»1Kfci-<5«i#*2 7l:|Bf 

lfflE«*tf>3#:7uje:R£. aR«*©Si(D#ttI(0» 
SJcSftflc^f/Wttrtl, ffiE3#C7E 
ttfMr^/ufcK^^T, ffiEBtttt*aBtt4>lc*mS 
WEttfr^fitlBft^fcBB^SftaffiSrlifTSHfrS £ fc £ 

[»*8 3 0] MrEBK#ftoBft>t>Cc*3tt'&1HrE4fe 

#ttEBB»*oBfti:n«-C«>6»«lc*&ttSBft 
-efe£H:«iiIfift£> S9E 3 &^*#^/uRt5ffiEBRW 
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«»©»E*»«*©*ix**tica-s^TftjaiaFjxfc# 

IS S9c MA <D ffi m iz * h i& ^ flfr IE fcfc K IB & *U Jfe i~ -5 ^SS> 
&«»«&g|ff $*5wi«r4$»£-r€>SS#Jg2 9 (CSS 

[t» 3 1 ] i/itizvo&to&m&m&mi-'ty **<n 
(75 ic ft t> ifi v> sftte tt« m& 5: m fe-r i, tu-m * mn s 

ro iBi ie i z ft t> j& i> w ie tt: «e pe « ^ jpj £ -r 5 *q. a * m n s 

[lt*^3 3j KaS^tftOlilfe+Wi^fflf^CcottBSrA 

tfr ie i&« mm * £ *& a i z *s v > r « , 

lWIE4fcflc«)JWHB#»j{R©ttJtw««i:, StrlEA^Bi^^ 

m&tiLW.nmmtiz&^x. m&<Diti&&mmm&± 

<i§»#JS3 2lc|2St^ig^#Sglffi7 > p^7i>.o 
50 [SM3 4] gfrlEi|#®,Stee»tiJ«!.ai-*3V^T«W 
LfcMSEA^Mfife#»*.<4H<0-gl5©i|#»^:SrilWL.fc 

1»IB*«:«)fflraE»**fl)ttfll©««4:» SfrlEA^Bi«# 

S8i«&HfT£-fr5Ci*i|#»i:-f-5S#«3 3iclE* 

*fl [lt*^3 5] MIE#m^4g«tti«ia^*3^TttttJ 
UfcHfrlEA^iii^®,^4eW7 ? -^^, m^^ixfcli 
m*fite? z\b\z£ •5-oXfi&&ro#ffc/ , .eiltf!EA2liB 

-rslt*3S3 3X«I«*JS3 4(cfE^^4B^lga7 0 

3 6 ] WIE^^MP^SSaatt. 
P>4xfcW8EA*iffl«4#(8^eic:-g-*ix5iaMoj6 

t±l«!.aic*5l,>Tttai L-fcMIEA^mffelttS.^BOx- 
50 flfrlEi|#®.^i8||®saf*9ir*5^T^*^-rsc: t»r 
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t»^-r^lf*^3 1 3 5*H^ixa>i ->lrSR 

BOffiBSBBBr/a*'?.*. 
[»M3 7] (1) WEBBBttfflSfcifc^-C* Mr 

&rt^ffl^fe»»ft»S: % *BfcBBtt&£»S 

(2) tt££BB4llttK««Ml::J:!K NEBBBBB 
a*SlcBfettttft4>BB£BBtt*£/*-t-S 

(3) «fc^±*S^fc«*(DittlB»»«««:*^ % BtT 

BEJfcBBBS:*]*-*-* 

_hE (1) , (2) , (3) ^-5g<0«.3a«rlHftB9ig 

h«TEI& 9 M L^ST^> SfrE£*Bft&31<a*»<&«i3 

EJtttB«^**tnffl^fci»eSBiWR»4:. ttEBBM- 
*^Btt^^^(t5ffiB«»o«l[Be»<OBK18JII2: U 

1 3 6 ghW tb^ 1 ofciE*tf>ttBS?BBB 

[»#S3 8] ffiEBf»BK«9^. «(EB«»ft© 
B«fc»t5Ev^WfiLfejmEtb«B«o±j4^ffli^fc 
ttCMMtr, «&EB«»*^B«*^*5*t««rE* 

ZZk S:»»i:t6a*«3 0 3 6©^fn 

[B*« 3 9 ] mm®)&<7) 3 iKjtmfc ^^©fira* 

B:/n^9* 0 
[B**4 0] WEBBftBI-dS^TW:. 

^5 i <t tWiitSBW 3 9 t;:E«c<Dtefi£f£§gB 

im&m4 i ] MEa«»»c*3i^-cHt. 

LTEtti-^toaSrlttTS^SitSrWat-rs 
4 0 KlBBottBfcBBttT'n ^7A fl 

[BBOBttttBH] 

[0 0 0 1 ] 
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*\ »BKIt**fi««B©««*:«^"C, BBte*o 
T^5«*offi«*BBti«»*lcB«i-54kB»BB 
B3tB&*4>ttB£BBB*&* RtftttS»B»^o 

[0 0 0 2] 

*x*»*<&ffifiB»OBBtt«fctt. 
70 *B*ffllr^r 3*7c4fc*«r»Bbfc2*5EBB«rA*i: 
LT, t©B*i:?otv^l»t:©ttl*lF»tBit 

[0 0 0 3] t£*£t>, »»±^^ni<OjS0 3ft 

<fc#o*^9fc#i-attBB»«:«"»i-*BB 

^ttdS#SEi-« 0 i^6«>*fttt«*.Hf3t»l ( TAn A 
nalytic Solution for the Perspective 4-Point Probl 
emj , Radu Horaud et al. , Computer Vision, Graph 
20 ics and Image Processing, 47, pp. 33-44 (1989) ) 

3Cf0k2 ( TLinear N^4~Point Pose Determinatio 
nj , Long Quan and Zhongdan Lan, Proc. IEEE Int. 
Conf. Computer Vision, 6, pp. 778-783 (1998) ) if 

[0004] rne>s*^aanjSHB^fifet(t ^ 

"ftttH 1 96DT7n-^ — hiC^r-T J: 5 £T^#> 
< (^77^1 9 0 1) , ^IT, 

•OA*taftttin (^7^1 9 0 2) % *<nA?J 
SO B^tc^oTt^ftfrWtfc^^BSraai-rs 

:/l 9 0 3) o *<DA*BB*>fcttfflSftfc#«j£ote 

9 0 4, 1 9 0 5), *l©8»«»«:aRLtHlAt 
6 {^7^1 9 0 6), 

[0 0 0 5] £1\ BMS3 < «a±^oiN-ClttE»JC6^^ 
*.6*b*Ltf. **4o^BBBB«rfmc-f*ri:A*-e# 
5 0 u*»U 3Ao*tt*ttBff««itTf*ttftBBtt 

ort^6 3jft«:BA/^lf»Ufc*BB«B<ot36*6. « 
5 WjftottB«:W-»UfcBfc»tifi< ««BBBB«rB 

[0 0 0 6 ] kZ*>&m\Z* 3 <Dttf&&*Z- 
htvtcm&. **.&*tfc»»j»ttBflMB«>BB**<o-C 

i/\ L^lSSi:tt, *B*ttB«>ttB«:*B-eA*fc 
50 W^^^-rs^/^STrt^BB^ft/h^/jre/WSr* 



[0007] r^J;^^ Mn£^I(7)S«[t ^i* 

*&Jfl^T*5»K !Ste<0»»»«efm^T^ftV\, 
[0 0 0 8] W«^at«ft3 »I2 0 
00-2 5 7 3 0 4f f 3 ft^ffiMrt 0*»#<Dffi«Rtf 

[0 0 0 9] Xitt3^^ffi-ett, ^£ fctt <P 

•To 

[0 0 10] teO|$*^fei:Lt^^4 (ft|2 0 
0 0- 3 3 9 4 6 81- r 3 tfCTtT*-* 

[0 0 11] £ltt4lE*<0^ttfi* Ri:tttt:i:A»$A 
[0 0 12] $P>l:i^^ft^lt^ti5 («r 

bh¥ 1 1 - o 5 i 6 i m- rmmtt&yo&n&mm&m 
mmmAxmmttmmm^mi ) ne* 

[0 0 13] ^ci^^fftttt^e (# 

12 0 0 0- 2 5 1 7 7 2^ r^#teH§SSMf ;&£H& 
[0014] 

[0015] ggga*t&*>iii« (A^®«) Jc*5 
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[0 0 16] ^f^^x^^^BMT^^) 
70 [0 0 17] L^U ttlEa«n^raH. 

[0 0 18] a«n^CBgiH<OftW-Ctt, A*£:h,fc*« 
-tixrtt&T Ut>:£Ul>^§&TM3ft^£l/>5 Fp^M/* 5 

[0 0 19] W**C*S3jftL**atHT?#***ofe 
ffi_h K £ ft «fJSU ft ®m I:: S> o fc: fi . IS^c^o^ 
- ^^r*#ft^#-&^^^ £ ^ ^ n 

[0 0 2 0] 3 6Dg«ff-ef*, DfUUftl^ x<omwL& 

[0021] •aftS»-e*>5^if5^*J« 

3Ttt«e>»JS3&s*/hi:ftoT»ofcSS» 

40 [0 0 2 2 ] 3t»4 0^jfet. BKtt*0IG4fe**&0><Kr 

»4:ffH|Ei-6<o-e. «rlE:fcttU *i&2, ^c^3co^& 
im«^Eflkft»»36stm-e#ftv^c:i:^ ttttjftoft 
^ft^»^^tt-*lcf?»Sr*3et?#ft^i:^5«« 

[0 0 2 3 ] 5 tf)^ifcf*. [hJ^O ct 5 \Z$f7£<DJ& 

ft<Dto»<Dwz&m^t&xb^xmw*mftntomzi± 
aic«aiT-#ft»tnf*Kss**A/^«fflr««*^a<j 

50 V^TS»Srtf»rs^i:^ft5fc«)jEL^S»S:*a0fe 
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[0 0 2 41 3ti§fc 6 fgS$2*gi<£>iIH£tf>»KB# 
nmWtktt&XZ <B»U #»&B«2roP£#asB'ffc;L 
fc»-ft\ &&M&w#i£rsa&£ro3Sfla«aqgT-t-£> 
fc», iE L-kHtBAttBtrBB U#»^fte4r«EjE-r5 

[0 0 2 5] 6l±«iJt)5t> ^3fe<75^ffilc(i»:(7)J; 

[0 0 2 6] fgieofaHt Lt, «l«:^tXligI©S: 
«C N <£Bg?SH*fi89§£#asB»LTfc^wiEa-t-C-ro 

[0 0 2 7] ?B2Wrajat Lt> «f»JftO***3jflCU*» 
ft5E»K1*»J*E«K*)*»'&C, 4fcBSS»«r— *fcB 
[0 0 2 8] ISOfnlSirLt^ -«l^tt38«t»«©lii 

&fi *s §3 fo 5 IS K> f^fg "C fe 6 it » jE U I/ 7 

afcJSf&SM^ifcfcfc*!^ »B**A/«WKjfe<0{fcB 
[0 0 2 9] ^BOBfiilll, ±fEt£3l5£«l?<73*.££ft? 

t # -Ctfti •>»-&»;: fci^T EUV^g^S: 
»«■*■* ri#t# 5teSg?»fSB3£B t *<BttBS&B 
KK:&&. RtmB*B««:/«# r ?.fc«:*4fc-*-S£ t 
T-feS, 

[0 0 3 0] 

bfrh&Z>z&7t<tote*y ! >i>*$Lf$.l,. MIS 3 &.7i%nfo 

[0031] m*«2o;t:B9i4>ttB£&Btti6Btt. 

»-C*>$BB«*lKB-5^T» ffilEg?£<BMi<Otirag?£ 

k a is « # a- fo 5 »-& <d wi& <o m&m <o m m K J: 5 

Btt«rBi-BB£ttgm«r£a-*-SB9i£ngM£/£¥ 
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•5HHgt-C-;fc£>fcfcifc®l&£s iftfe3&7u^#^'7vi'£.U t lifJ 
KB93 ^tb^P.8 icS-^v 3 Jfc$GEBH£:fo£ ; ¥-J& 

Hfri5ISi9t^OiIi^l'St,5a^flfffBH:g?il)^ilrW^-r5 
[0 0 3 2] »3ft^3(D#3§i§l|otefig?S&SB&BM;, 

e>, fflfSBSBas^oiiilfeJcftljiav^lStttSEiiiB^W^ 
tSi -fa. 
[0 0 3 3] »#J54<0;*:3&9!<a&B§SS&»B£iBttu 
B«B*©ffiBBB**^*;ie»nfc'<5* 

[0 0 3 4] »#^5<Z>*3S91WteBS?S&SSBgBH\ 

[oo3 5] st*3S6w^woja:figi^®ai5^a«, 
.?<? MiE«>a^attffl*a* s ttai LfciMriaA^BaistR^ 

oxiiiRfejL, iWNESBBBBifcfc^BHu Mta^ 

*oi»E1#«^ofl:a«)««i:^ JWlBA2j®*«rt*;&4fc 

aoaK«f®^«a«^*s^Tii^$^fcwiE!i#a^tjr 

[0036] m#T%7 <D*mw<D@:w : £&t&®Lmm.n. 
iwe#«jStta*aj*a**ttttiufcii(riBA*Ba»»j& 

« oxttaao«rfc*«riBA*Ba«»»*;tta«r^«r« 

[0 0 3 7] fS*^8(D^B^<D{4gg?^|&S6^B(is 
lWEftBBBBiltfi^att, &#>t>titc1fiimAt>m&ft 
«j|itta»-***tSIRaE«)ttH-e*>ft»«jfit»BttH«c 
S<5V>T, WfS#19^4Bttt±J*ei4 5 tttHUfcHai2A^ 

[0038] &#iM9<o*fteji<DtiLmm&m?&mwr±. 

SO (l) MfS^S^S^, fflBBHI«r*«>BBlcB1, 
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t>ifik>l«HE»fc«IB4KS:*lJEi-6±E (1) , (2) , 
(3) ro-*ro»aSr«ac|»!)fiL*fTU, a*oj£ai>fe 

iWrlBUkOigUOllTa, rWrE*»«**R 

a*, -t©*^<o«i3aiwfe^r. irEBS&fci-BcoiiiBu:* 

t> ifi v ^ t £1 )t L MIE tttSEMB co 3a£ lc ffl t % BtriE g» 

[00 3 9] »JfcJgl 0(D#389JCOtefig?^SS»U$fi 

[0 0 4 0] Hf*^ 1 1 ©;*:3gWtO#fig5i&t&»3£B 

[0 0 4 1) ft#Jgi 2ro#f89lcotefigSS&88»Sfi 
llfrE£ft8]5W\ «flE^flcW3»C7C^i:x ?k&mW 

aiJSi-€. 3^5nJl?^ • SM^aiJS^St, ME^ttcoS 

fif* W B m t- 9 * f- -t m & ±& -T 5 PS bj ^ id * x ^- a- £. 

<&»<>: -fa. 

[0042] §»#js i zff>*%mn®.w&mmmw. 
SfriHS^SRH. i»E&#*ffi±co4#B.£cQ 3 &7ctfc 

So 

[0043] m&m i 4 w^B^ro 3 •fr.jtmv?-*:? >^%. 
mmmit. »#<oteB&i&&s£»r5 3 ^tgiw^tvI' 

^ 9 ± CO &{4B CO ft X f*R»* left S -T 5 1«r- * *• 
^fSt, MEBKHBtty 

HE * * ^ + « & ft B f Z> S J£ r 9 * f- -r ft # * *r it 

[0044] l»*«i s<o*mw<nz&.7t<&i&*7 t /\'m. 
»3SBW\ MEfe#S?E±co#?!K.£<Z>3&7Ete:etf$a& 
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S»#»;£tefi£ L-CEttr*-*- 

' 0 C 4 5 J Js^St* I G ^^^^^liSSelyi&StyjK 

w®>#<n$tm<D&tiLm.<Dmg.ffi.b 3 ^tc^a^ 

t^St^U miES^TC^i^^x/KcS-^^-c, lift IE 
tSMbttBroiiB* Jolt 5 fljrSE!fcflWteBS?S&S:f&SH- 

[oo46] ss*3« 1 7 rotessi^KK^efe 

i0 H, l»EtB»#Bo®B*K:fcM*5ffiE«b#©ttfi£# 
*»K £0E«#*' S »£-»BIBtf>»£B»BB9] 

a m ib bb, b a £ pa t c m <s t> -c !t ^ -r 5 it $55 m b ± 

^ry/i, 1i»cofftfEg?^fflco^tt^ixf-S^^ 

i0 ttgLT, MrlBBK»B«>BBI=Bt>i&^1lirBitttBIB 
**U ^-T 6 SFf»SK ^ y y ^r<l ^. 6 w i: * #B b -f 

[0 0 4 7] SMl 8 60*38?flcoffiBS?l&»B*fe 
11. BfrfE^^cofi:Bg?^**-r^>°7y ^©#B*. 

^jxfe«Hrtic*st>-cB*-fb-rs Nitwit), mmcom 

oBiBJcB'bifiv^lttEltBBiBSrW^i-* C i 

a? [0048] 1 9 <D&&mv>tiLm&&mm?3& 

H, «rffi!fe*cottfig|^*^i--§.Ae.nfc^7> ^co# 

&2titzmm<ofit!ttmmmm(o*frt>. sfrEss»*rBco 

■Bfc«fciE^»EJfcttWB*WJ&-r6£ i ^^ISi-r 

[0049] »*j«2 oco*»W<ottfi|g»a:aR^i£ 
II, BK«t*roHB4>«)4»tt^«}ttB«:AAVB4#«i% 

teSOBBt, BEA*lBB1*»jiSti:fi©««i:l-*-3 

[0 0 5 0] 2 1 <0**BJJ<a<£fig?£SSSR2rj£ 

»4. ^E^St^iBttaj^^ s/7*l-ib-^^T«aibfcME 
A^lEB#B^ttfico-gBco#tSJL«rS«UfciBS:, 4# 
•««HT-oXtt**t)ilt, l»E»B«M*»** 
flftE»«=^E1*B^tottB«oBBi:> StT 
EA 2> ffiJ&4#@: .ftffiB co y§ K^tS^ffli* Ic *j iliR S 
5tf <xfcStTE«Hftj#ti:lcS<J^-C. -oXH^ISoStrEgl^ 



t * I 
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[0 0 5 1] |»3ft^2 2<75*^SJ(Offie^S&SSSR-fr^ 

AABBBBjiMfcBo^-**, BSSftfeBBtfT* 

[0052] §»#js 2 3 (D^m<D^.m. ! mmy&f&^m 

A EBfcrB&ifcfi K * ft 5 ISMOSSB T fc 5 
[0 0 5 3] ISjfcJS 2 4 <D*389§0&figBS8Wt*8: 

14. (i) iwiE«»ai«^^-s/^Ki3t^-c, HfriBigis^ 
#s <d mm k s t ia i > i « l fc «rEJt bbb <o ±& \z m 

^fc*IMmi*:, Si§g?BB*i:ft«>.5 (2) SSIEg?^ 

fc***oiWre»»«*ISrflfej«-*-* (3) 

twit), tiHEKIR^roiiu^lcStiS^^IHtfctSiiiiftS: 
4flft-TS±IE (1) . (2) . (3) ro-jgo^S^Kg 
&**«JigLjlfTU ^oftfcfcftfcB^K^Tli&iE** 

*fr$<DlHft if K*3 ft 5 mB4fa#£>ttB£B«>BB&£ t 

[0 0 5 4] §S#Jg2 5 0D*»W<DttB^»S.»*-)5fe 
11, SffSE^S^^T'yT*^, !l&fESB*J-£lOIIiBfc:ft 

[0 0 5 5] l»*^2 6<D**W<Oi£fiSI»K»^jSfe 

[0 0 5 6] B#J® 2 7 0#38Wro<fcfi£t&iSSa;frii: 
14, flfrfBS»^x-y^T-»4, aiilSifefr<^3»:7£^^i. 

fii£ *> «b fr-TBWBSiT 1 * ^ -v £j&-T £ B91 ^B) 

[0 0 5 7] §1*^2 8©*«W©ttl§^ai*i£ 
14. ffilBSaaxxj^T-tt. MfS^ifr^B-hroiRFm.^W 
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• - t^, • — / */ o 

[0 0 5 8] SlsftJg 2 9 <&*#W<0tt«g$*»«:/u ^ 
[0 0 5 9] 

[0 0 6 0] f^^^t^cOW^ (A*>Hl 

*0 [0 0 6 1 ] U 

[0062] -rft^^. ts^awfcifc^T*^**. 

ftoTI/^ 0 

[0 0 6 3] *»M-C«, #®tttti^fT^'f t ^ilJ^co^ 
IR«EI-«»**t5r fcft<. jEU^tt«j6»*r»»-r* 

[oo6 4] &\<nnm<oMm 
m^mm i o o^«^<7)«Es§^^-r^^ y?mx*&>*), 

[0 0 6 5] *^(7)Jgffi(OffiBgl^B^^e 1 0 0 

5^ ok. mmzm&zfrtzmm*b®»<DGLm j $>&&&m. 
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[0 0 6 6] g^SfS 1 012. VnfcOlSlkKl&tf:. Jb TF. 

*frJM»l 3£ x HfflS^I^^ 3*7L^^^H«ffaSS^^ 

[0 0 6 7] 3 ft^t* • Klt^SISffl 1 1 II, 

^1 1 0) 0 

[0 0 6 8] 3*5c*tt-Rlt*jB3e»l 1 
1 2 3 6 8 7^) E«^3*5£»*W«««oa«*ffi 

[0 0 6 9] BWKib^^^^ir^fiKfti 2 at. mm3 
fc™Mvz&m\<^xvo&mm±<D&M.p u, y , z) k 

#tf?1-*^**^irfi«II3R (s, t) Sr^jft-TS (xt 
yzfi 2 0) 0 B8W*«i^^^^ir*«»i 2CJ:5, 

1 6 ic^-T J: 5 ^frL^tf'L^ltftMf 5 

E**ffiJ:~4S«U R«f*frfcjfcQ (s, 
t) «r^^^^-r««i:-r***«r*i]fflrS. L**U 

[0070] ::t% *mm<oj&m<Dmw&w*T* 

■Yaffil 2co, ^^^^-TJKaiJRORjejBfaSrBlB^ 

[0 0 7 1 ] ^Hlfi^JBllB^fiSMXtt^^^^^^ffl 
I2fi, 4fip ($, t) ^iUlfeiT-offSffi^S-r^ 
**^-rT (s f t) Sr. HBW*f*j fc#*lc*fbSii: 
4^&#»t*l, (Tj 

(s, t) } ^L-CttW-rSo ££"C\ tt««Of|-*K: 

*M#te £ Lambert i an^T^ -Ci6HH J& H & M fiB it < 

[0 0 7 2 ] IWIESftS^tt^-^SrSlV 
^®<0#^P (s, t) (D&m^? h/u*r«-»-r*o * 
LTx #,£P (s, t) (7) £fci&-< * h /U<>r S&f^d 

(s, t) tzm^x. mmztittfa mm. mm) 
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©A**[«:*l*fc»*a>* ^COP (s, t) <0&<r>nm 

[&i ] 
d(s,t) :^P(s,t)(DSIt$ 

=> 

T(s , t)=d(s , t)e(s , t)n(s , t)T : ^P(s , t)<ommm 

10 ::t% e (s, t) fl % ,&P (s, t) 

[0 0 7 3] SJST^-X^irfUfffll 3tt, 

x * * ^ -r * €i $ -r 6 as & s m ^ z he -c*> s s & x * * 

^ir« {Gj} &§ri?-r£ (^^^^1 3 0) o 
[0 0 7 4] ^XJEx^y^-rG i GOfrSf*. IS2tC^ 

» ti^c, mrnxmrfar-rm {Tj} o^iu^oj® 

[&2] 

<i=l f 2 , 3 , • • • , N) 

::t% @*rffi { x i } i = 

1, 2, 3, N<b-T5o 

[0 0 7 5]^: Lt> *^b^fcS*-<^ h/KOF^T^> 
**»nfi«:Bl?lx ^MSEf^^ftil {G i } 
(i = l, 2, 3, n) ^bTtti^-r5 0 T&VM-t 

^ It 0, 9 9 (9 9%) ft^fi^RSUT, 
3©«**ttJ: 5lCn«rR*-rs#<D*ife*:ffl^6r. 

[*3] 

i=i 

40 [0 0 7 6] 1fcfls*-r f /HEteSB 1 4 fltffE 3 

t^i, HfrfESJiE^^^^-ri^ |Gi) £i2lgtLT*s< 

(^.x y^l 4 0). 

[0 0 7 7] BKA2 0T-lt, *p<9^«0»lfeSIS«rffl 
[0 0 7 8] B^SP 2 0 li, Mf2gf»««*«r A^J t 
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ft«r£A-T6ltttH*±A«B2 2 t, ATE It (k If «#<D 

TSf?lMIMt**»M4IJ: LTffl*-#-*MMMR« 
2 3 £*t;i£o 

[0 0 7 9] #Ab^fc»IWR*l«©**t^(0 

0) o 

[0 0 8 0] B5(i. *HlK^»tt«>Rfl^KlbSm£A 

2 111 19 5 J: b .£##*8Mfc3£« 2i-U, 
»J6E7 l ^^^^«»SB2 1 - 2 Sr«^T^So 

[oo8i] suegaft^g* 21-iu, m^mmmm 

t) <3DiMfc±"e*>ffi» (u. v) «:W-*u ®«&tg 

(u, v) frhT? (s, t) — £>3£g|f : 

(u, v) - ( s , t) mmmmt L-cma-*- 

s (^^6 0 3) . s&*a*e>, ^^^^^ii^co 

[0 0 8 2] r^>«s3l*Ctt#4rft^ttfcfflV%5- i*S-C 

[0 0 8 3] ::t\ tt^Sffi^^^feSr. %:<o&<r>7- 
tx^^mm (s, t) £ i*m -e^ic-rsj: 

ofed^b (u, v) - (s, t) #l£flll$£:#tf)6r £ 

[0 0 8 4] SSr^XftfiiS2 1 - 211. ffliaffi 
v^-c«i£iB«B i (u, v) $:S:Sl:J:oT 
&f-*-r5 0 4) 0 

B i (u, v) =G i (f (u, v) ) , ( i = 

1, 2, 3, n) 

Vt&ZMz.3kfeMigm {Bi> **t»TB8W«BffilB 

s <b irai^t^o 

[0085] tfceii«^a 2 2 m&mw&m&rn 
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V. -IS w> V^^/;u J1 - < L^¥ " o-» v_ <_ /V- V. O '*J o 

[»4] 

C :ifcftW« 
f, :A*J1H*6 

■-1 

|l 4 -c|SrS/hKi-5t3©. 

[0 0 8 6] 2 3t±, «HES?IMR»«<o*© 

fcA^BHfetoStafiroSS^JfcftHHfeC j teafrtt-fSS? 
3 0) „ 

[0087] xt>w& i q t t com&mtt. 

20 <0T% d j OfflO*t>ffl[0D/h$VlttSEiii»S:^-r5g? 
[ft5] 

j :g?##m 

C, :g^sl*tj C*3tt5ifcft]ii« 
I, :A*Wttt 

d,-|i,-e,| 

[oo8 8] ^<nmisi&(ofin^mnh< *-c— w-e*> 

ittSSMIfe t A2) WW & ^tl^tl l£ ^ U 9 3i v 5 £ Si 59 
[0 0 8 9] tUT, *HJ6«)^ffi^*5^Ttt, 
9 0), 

[0 0 9 0] £JlJiIftBJL7t J; 5 lc *HJ6<o^«iliJ:ti, 

«r iE«S m -T -5 n t # T* # <e ^ f- *5 1 > X i> , 
[0 0 9 1 ] ^2ro|USw^^ 

mm i o o a <ois^^*-t-7'o y?mx'&>9 . m 8 

so o-f-r-ht*J)6, 
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[0092] *mm(Dj&mi-t. m^mmam^m^t 

[0 0 9 3] Z<Otllt>&mi&<Dl&mX'l*^ %S\<n%M<D 

[0094] m&mmm&feto 2 e i*, m&mm t l 

JE**bfc«SHrt-C, ******** 

SfirLTffi^-rs (Xfy7'2 6 0) „ 
[0 0 9 5] Soffit Lt> 

0) . 

[0 0 9 6] #2IJ£<7)7fi5l§tf>(t&0#! ! 3g*4, ik.X% 1 ©H 
[0 0 9 7] £*±tft?H LfcJ: *HJ6^jeJS»-J:tb 

[0 0 9 8] m3<7)nM<r>MM 

i o o broitfife^^i-^'n j/^igr*fo (9 . laio 

«7 n— — bX'foZ. 

[0099] xmrnvmrnte. fts2<nmM<w8ntmm 

[0 10 0] La>U ^2 C73HISOJgliT-<i, iEfg/fS? 
[0 10 1]^;t, 
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CArKJ; (3. 9 *a**iMjMll*:*it>-Cv* < £ 

1- U -J- X 

' W i -* ' > IW O 

[0 10 2] r©»i«ft»»«*l*rlft9iKU**Tlf^< 

[0103] *nj6^^ffix-«, m2(omm(omm<ow> 
mmmm<Dm 9 m i©»Tt««t5»TW3E» 2 s £ 

[0104] »TWS»2 8tt. iiS*lHl*^*»t)5SU 

[0 10 5] ^©teo«iatt^X!B2<o||Jfi^«ISi:ra 
[0106] ^±K^UJ:5I^ *SMB^*tBfc:J::h, 

[0107] m4<nnm<DMffi 

SO mi ltt. **M0JB4 0||*(?D»ffiicJ:-6ffi«»»8R 

aKtts 1 0 0 c <nmf&&7F°r'7v ytmx-tb*) > 012 
[0108] *nifiw««-ett, 

^ [0109] *iwfi<o»i»-ertt, m 1 <Dnm<DKm<om 
^lUott, ^»SM 0 etc. *ft#(0#»ttfcttffi-e*> 

S*flc4#»^ 3 »7cffi«S: A*-r^1*»^ 3 Ik^faW 

[01 10] <c*5, 3 &7c;?g^ • ^*T^Z|iJ^gI5 1 K i 
Mir^^ftMSl2, gJ&7^x^£1-1?a$l 

t±< mmx*>* 0 

[0 111] 3 &7cffi«A*« 1 SJ^L 

5^ fcWE3»C7c»«i:RS**Sr#B»U Vsfc&m±X~m#i 
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(^^j/^l 50) 0 
[0112] Z.<Dftm&t Lttt, x r ^XM* 

SrfiJJB -T 5 r. <t 1 1 £ A/ ^116 "Cfc 6o 
[0113] 3 ^TnteeiEtta 1 6 te, WIEA^ 

0) . 

[01 14] *H*<&fl?«0>BBMP 20c|j:, fg 1 OH 
[0115] B9i£|bgM£j«8ls 2 1 , tfc«ili« 

mt^< rhtc*>6. 

[01 16] #«^4«ttttiffl5 2 4 X-tt. 3 &tc 

teBiattasi 6 ^E«snTi>e#i»*«f«*^A*iii 

A^lift^^^^^tbT^H^m^UTfT^ r £ t>T* 

[0117] BfetUttt 2 5 Tf*. ttflfcjft 3 »5cfifc«E 
ig«l 6^f>»«^3»:7cfl:«SrK^5&^x BtrfSA^lJ 

as&J»$ix6J:5*> «fcBSS»*>'<?**«rfl-»U «• 
6 (^^^^2 5 0) o 

[0118] ^.(D^m^n, miesw n &mm<Dm* a? 

a«S:2pJffl-r«r ^3ftSnHB-e*>-6o «*4»»A*>ttB 
EB S*4o<oSS&«ffi^fhSt$tb5o 
[0 119] ±a> UfcJ: 51-, *HJfi^»lB^J:tttf, 

Bf»«*:t>tt:BS5»^B»wfc«>fcffl^« d £f-cfc >K 

[0 12 0] 35 5 <£>H*£07£Si 
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KSI 1 0 0 d ©**S:*t^o y ^ B-C*> D , 0 14 

[0121] «P^|5W|I(OlSlt *2<Z>HJfi 
o«»^*5V>-C3E(-. S?^«^fh»*A^K«^)«F« 
^4kBI-*<5i,*TfT5£fc* ftV*»«*o»«E<ott 
H4r, A*IS«^e>o#«jS{fl:B^aa»SI^«^^T 

[0122] g^a* 1 o d m2 (Dmm^mm^m 

*Sttfi*A*-t-5*!r«^3ft7cffiBA*«l 5 0E 
4»«* 3 at7cffiB«rE*r6*M»* 3 &7£flfcBEtt» 1 

[0123] *mm<w&m<Dfammmmmmm 1 o o a 
iz, A*w«^^Nt5Wia»»w»^<oflrB*fflffi"r6 

^ 2 4£, Sfri5^«S^fii:atli^^fflV>Tft#$ttS 
^Oia^«iffl^*^-rS^ffiH«:^2 7£</i;t£ 

[0124] 4*fR£ttBttttm 2 4 4ttR£ 3 ftTctt 
BSBieaJl 6lw»Btt*tbT^S**ft:W«^<OA^iii« 

*0 *ll<ft*A*^e>^illT*fifcBXI4ttH«:«^UTff 5* 

5^ miEO^»^i:5A*fP**»*)3gLfTo-CRM 
mm&SiCZfa&^iblbibx&^izv. A^Wfeo/^f 

[0 12 5] ^^®H*^gi5 2 7f*. fflGttfk£K£«S 
0) o 

[0126] z<ommia*m* te^&&mm-*imx$>z 

*B5«4*»*ffiB«r»b**ft* s 6#*^»IW»«l*r«- 
5^ gg^Offl-Wlwffi^-StfSC^^^W bTSftMffiH^*^^: 
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[0127l*fc, £§&<S*t«£«:^g& 2 6 l^T^M 

bmmxbz* 

[0128] *JB91«>&* * jtJ6«SrttW-r&. 

[0 12 9] ffll <DH$6#| 
H 1 ic^L/cffl 1 ^JI*tf>»l»£igJC Lfc» 1 <DHJfc« 

Bits. fc*J, *»«r»«li--6#*4fc 

[0 13 0] il{^^^5«J:5l^ ^^asi Otcfi, 
3 &7C^« fc gj&ir * * »*: 3 ^tc^ 
?vh LTIBtgLr^< 0 SftWiom 04xtf. f7 

[0131] *ISS6«[0««as 1 0 #iri£<D J: 9i:3 
*tc«« • S*t*a0SSB l l , BBW^Bit 1 **^* 
2 b, m&T* 3 m&^fr 

k««i 4*«*Tjs9. w^nRnxn ^ 

1 2 £ N XJlE7 : **? L irW'3Mfl l 3 co 
[0132] flSMXttT^^^-r^/fiWi 2 flu SiTf5 3 

fcjute#:$:m^xv!>ftmm±<n&&p u, y , z ) ^ 
Mt^f^^ftig* (s, t) ^sit^o 

[0 13 3] *HJfeW"Cli> r^^ftlg^KSS 

BJt-SIBU SIBSftfcjftQO*»«tt# (s, t) Sr 50 

[0134] *fS««^»^K^T«:. m<0&*>m<0 
afflS^JgttT'-^SrfiJfflUffc^r. fc <b U (s, t) = 
(o, o) *m<DsEm<Djjftx~$b& X o KR;tu s, 

t te^tL-^tl- 9 0° ^P)9 0° tT^8it*)6tt 

So 

[0 13 5] IBW£tt^;*^£/*ffl5 1 ^SP 

( s , t) <Dm&-tx<om&m.&m'r7 u ? x^^t 
(s, t) BawftftSrin^^aeftaF-frft^bNttfe 

J*U fi8^»x**^-rt¥T k (s, t) tlsXttiJl 40 

-rz>o mz.&, «sR»tt:a>5— oo^3taB**x., si 
(0, 0) (Dftmxytm<ojjft&7ik-th u e £ 

^io° ^i:-9 0° ^5)9 0° £-e^fc£it\ n 

= 3 6 laa^HBWftftwsrasis-r^o 
[0136] nmm<o&mzi*s m***^*?*.-*? 
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0. *HJ6«-ett. 4*ft:*Dl5WR*t4*tt*Lambertian* 
7VUT-tfr(PJ I-.. BBPfl^teBR[ir^< tr *k A > 75 L f- T 

[0137] £-T\ ftrfB3«fe7n^^-^Sr^W 
^®^«-,^P (s, t) <0ft*-** h/u*tt*i-*. * 
LT> «-,£P (s, t) <affij»^* h/u£KJ**d 

(s f t) tzm^x. ttfctstiitijfa mm. mm) 
^*3tas*s»+fe#^^>. **>p (s, t) <oj&<nnm 

tT k (s, t) ti^i:TO:tT, &<o&6 

<Dj£{Z£ V &#>Z> 0 »6Tfi> Nig (k = 1 , 2, 
N) co, 3*<0^^^fe**rRj^O*|fi)S:*f<^ h 

[§&6] 

fl(a , t) : ^P(s , t)tf>«feB-<:? Y/V 

d<s,t) :/^P(s,t)^SIt^ 

L k ^ftX^* h/w (k=l,2,- - -,N) 

e k (s , t)- ^ ^ t )^L k «t 9 J^tc:^ ft v\ 

=> 

T k (s,t)=d(».t)e k (s.t)n(s,t)L k :^P(s,t)CD3»^fli[ 

::-e, e k ( s , t) a. (s, t) ^tcfts 

[0 13 8] SJSt 1 ^ *^-r§H?£M 3tt. ffrfSRSP^^ 

^ z * ^ * z&^-t s m&&K<Dm&'e*> z> ? ^ 
{g i } £fm-r£o #sjs^^^^^g i coth 

{ T j } (D^iU^co»^ffi^^-<^:^-<^ h/u^^l^M 
[iS7] 

(i = 1, 2, 3, ■ • -,N> 

:c-e, (^i)lt *:<Dm<n*:Z\,^miz i = 

1, 2, 3, N^-T5 a 

[0139] ^Lt s *fe^>n/c@^r-<^ h/uort-eij 

(i=l, 2, 3, n) t UTtH^-r^o Bt9ttJ-T 
flft a n" O^^tr^, g^fiiO^S^^^R 
£LT0. 9 9 (9 9%) ^if^K^LT, (R3 

[&8] 

[0140] r<o«t5(-x si r> MZthtcmft^* h/w 
%-mm<Dm*s *<Dmmbttfc'tz>mm<onmmbi,x 
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*HffiWT*tt. EMC B8WKttffiM±*«2 l o»3lo 

[0 14 2] tttilfiO^?^* £ L 

ItRx, Ry, Rz^ffil/^^^tS, 
[0 14 3] BBWXtt£fH±JES*S2 1 it. Wiv£<D£ 0 \Z 

fi»IM3£S2i-it, Sj£x**^&:1^2 1 

[0144] 2 1 - 1 wt. 

0{tt««»^»*dSfc5»^«>«b«:*B«)«.jRP (s, 
t) (nm&tx+comm (u, v) SrW-*U IrtfeffiS 
(u, v) ^^^^^^-YJ^^ (s, t) ^(D&t&f : 
(u, v) -> (s, t) ffigf ft^: LXffl^t 

60 

[0145] *njfiwett, f &&&z>® i mt IT 

[0 14 6] ::t\ Vo#mm&&<D&&. %:CO&<D'r 

*x^^mm(s, t) t lttix'ttfo-rz*. 5^k^ 

U JSiB&fi^fi. ffiPfSjftfcBtt^ilF* (u, v) 
<ofea>fc (u. v) -> (s, t) <fc#JS;H«*#«>5. 

9k. **»S:*tRGB«fi7;u*? 

— s^dSBriB*^^^^— *-eteO/$>tb 2 5 scofig^^ 

^T*#, *r9**?*WBk (s, t) tt, 
9 Ort^ 9 0C0aSH<7>{ST*£>£ o 

[0 14 7] ^rX% ^^^^^ffiSRdS (s , t) T-£> 

R= (s+90) * 2 5 5/l80 
G= (t+9 0) * 2 5 5/1 8 0 

frt>. ^zm^m^xTt *3-*mm (s, t) 

[0 14 8] i(Ojftttfc<tt-flt^!), ^Er^^« 

[0 14 9] IT, SJG£7^;*^&:i2gi5 2 1-2 
fl. ffieffiffX««:«^-CXJ£iiittB i (u, v) £ff 
SU fh»^^fcSJSi®^l* (Bil Sr*t«)TBRW* 

[0150] m2<ommm 
m 7 K^Ltcm 2 <DHi£<a»«&ajs Lfc* 2 

l:o^TffiP|f5, BftftttjPtttteMI 
[0 15 1] *SM£«-c?tt, *#o8H&*>tt«fcln]#as 
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Tx = 0mm, T y = 5 O m m , Tz = 10 0mm, R 

I! O , av — <-> v> , iv — \j v. &J -*J ^ C /J* A J 

^ot*3 9, ^^i^WMiT'lOmm, EHEX? 
[0152] 2 0 26lt A 

[0 1 5 3] *Jftfc«-Cfi, IT, x**- 

70 10^6 10> y^4 0^f,6 0, z^90Hll 
0, Rx^-5^f)5, Ry^l5^f>25, Rz^3 
5**£> 4 5 <D^mX\ *Tx, Ty, Tzli5mm, R 
x, Ry, Rz(i5° MIBKffiSrReLT. ^ff 5 3 X 
3 3 = 3 3 7 5fl<0g$#«M&£/«-rSo ^^f&O^S 
tt, ^T»l^H««^l^iT*S 0 

[0 15 4] JB3^Hlfi« 
B 9 ii^L/ci 3 <0HSS^«HB*aj£ Ufc* 3 

[0 15 5]4t *IWfi«0»iMR*l»»tS»2 6 

i £ ^-e# 5c 
[0156] r^T-li-Mi: LT, Wfc<nmfo<D$Lnt 

fp]# x = 0 mm, T y = 5 0 mm, Tz = 100m 
30 m, Rx = 0° , Ry = 20° , R z = 4 0° Xh&Z. 
bfcfrfroXteV. x, y, z (Df ftll: 1 mm, R 
x, Ry, Rz<D$Hkm&l° k-TZo 
[0 15 7] *-f. 2 6blt Tx, 

Ty, Tz, Rx, Ry, R z CD 6 ^><D/< 7 ^ $ <D 4 1 ft* 
b^tl^tl— -o&m/vXT x, Ty, Tzfriblmm 
^r. Rx, Ry, Rzft<bl° *l«JDXtt«^S *^ig| 
SttSr^^il^tSo "T*fc>*>, ^ffT-2X6 = 

^ [oi5 8] mmmmmm±^2 i^&e»s^8R2 

3C0^S (^77^2 1 0-2 3 0) fl. 4TI2(D|| 

[0159] »T*J3e» 2 8 fi. ffi[90*aSF»AM^ 
6*J«**bfcJtttiii«i:. A^iU^oSffilS^fBltUT 

*<^»-g\ aasTfr *>«]*• ^Sd5B< ftotir^a 

5^ m«EOftaftlMR««r«»iK«l^ ITI^^ 
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— 7. =r »v -/ 9. a n ) *r.^ ?5 L -?r 5 M 1 '^fil'O&Sfi , 

[0 16 0] i4(7)HIM 
#Uro^T, -iE:^^SI^JT^5l^l 8^#^UXtftP^-r 

t5C ^icJ: t)f?5o **lt«-ef±, LTABOO 
«S:#ftft*l:LTfflK 01 8^1 2fi«#»^4:l 

[0161] *MMW<D&»m i o c mm<o X 5 

So 

[0 16 2] #8S:,6 3 ^TcffiBA^jgR l 5rtu a>J3£bfc 
«rE3&s»#£fi*t*S:a*lS u iR^)fl:il4^Bi 

8^tl 2fiO»ft^ttl*A*t-5o £<^«MS,6 
©fitoAAtt, *&JBi/>-Ciii®K 

Ht^5U g i»i:ff 5 4?ft Srfilffl 1 5 i i 
fcfct>£^wfB-e*>5o -MUt, Ei6co*iatc^ 

[oi63] 3 &7uteBf5iggtf i e « x mmxti 

Ztlft 1 2flO#»j£tf>, 3*7cffi«*E«i--5 0 
[0164] $ fc#HJ6M<0»»ffl5 2 0 c f*. J: 

[0165] «P»^flr«afflffl 24lt E 1 8 <£> 1 2 © 

^^ts^<oA^ij«^*j*te{iasraaiu. aa®?**** 

Jfi«T*li, -Wilt, A*Mffta*^#W-t?fcofcfcfc 

1801. 4. 1 0W3^<4f t^A*-C#4^ofc 

[0166] ft^tf * gfl 2 5 «t % ffiftjft 3 ftTcttlEtt 
35 1 6 A^»»^3&5cffi«SrR^ji^ MISA^iU^ 

5 0 

[0 16 7] «;ttf* «*oa«n*ffl|jH<Ott«*fflV^ 
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-Ti A- * *• <" -tn >*• *fc*l /A -t**> *-4W, «. *Jk jQit I . . — - . . . . • 

[0 16 8] crofero&Ste, £-CSS 1 WHSS^tl^^ 

[0169] msnnrnw 

70 Sf»«*lro«-|l4rA*iii*rol»« 1 i{R«)(fl:BK*-3v^TfT 

& # t -r 5 m z tft w -r -5 o 

[0170] -m, Mi£ <£> J: 5 KM 2 <DmM<o 

rm<nmmz.Mz-x. m&U2 o die, ^m^Ufcettm 

[0171] ittSlt^gttttlgB 24 ft, B1801 2© 

20 4$Mtte^ U-Cffi^-r5„ £OT«M*#»^OTtefi(DA 

AABHfcSrJlfca* fc^ft^ttBXttffiB**^ LTTff 5 
iifcT-taU i»«lcfT5***i«l^fciiJB*r«-C 

Sr«f«*«JH6Hi UTUJ^-r*. -ffltLt, 13 18 
(£>1 2 f@ 1*9 1, 4. 1 0© 3 O 03 <£>^ 

[0172] g?#«SH*5£8lS 2 7 (i, WiBW»A8a3l«5 

tL, »»««ttHi: ihi::tt**4f 

[0173] *HiS^T*(40 1 8 1 , 4 , 10 

tfC^So UTt^oT. =§-^tgt.«^4SSrA^$^^4 
B 4 1 <L> i -T 5 5 BJ^ <^> R p*3 X 7 v ^ A \z £Wj $ * 

^ t, &m<om&&m*9tn-fz. mz-rf, looniwiRF 

*i«ttBSr*»**«KffS:«l!JjSU, 10 0i»^ 
x, Ty, Tz, Rx, Ry, RzWt!^!^ ^SriX-f 

[0174] ±IScD^^««SHW«3£^fe«-«a|-efc 

[0 17 5] g?^MP*^SB2 6£JlTW*&JSte. 

50 m2<Dnm<m&mk&\mx*>z>. 
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[0176] £fc, *ftw<7>fcmm&mmm&&* ±& 
<D&nK<DmmRT*nmw<o x $ insert icaftas^B 

&mmmm$&mm ioo e rt^tt«»as 2 0 <d^£ 

S:$*tf+«t RJ«m LTHJg-fS £ fc a*T# 6, 

[0 17 7] ±iS#IM6o«fflXt/l«fi«tt, £ 

[0 17 8] *i«w«i^f^MSH 

00, 100a. 100b. 100c, 1 0 0 d , 10 
Oe^, 3*5£4fc#*7 f /l'*«*3SB3 0 Of*. 3£^gf5 1 
0 X 10 c, 1 0 dlC*3tt**tt -Rlt*Wff»l 1 x 

1 3, 4»»jR3»5ctt«A*«Bl 5 0«|g^, »tt«|S2 
0. 20a, 20b, 20c, 2 O d fc*3tt -SRaWKRl 
SIBt«»2h 8«***S»2i-i, mfeT?* 

^^&B1®2 1 - 2, tfcMftM2 2, g$5SiiiRSB 

2 3, «MRAttB«U«2 4. 2 5. 9tmm 

4t*ft«»2 6. g^B*^2 7, ^T^i^a5 2 8 

#fM^y ^C0teC0fB»ajfls:9 0, 9 1 , 9 2, 9 3, 
9 4, 9 5, 9 9fcl»|ftS*l5o tLX, ^SEftMM*: 

[0179] J£JL±£Pi£ U^*lfiO*«Rtf*lt«*:*>»f 
a©*Brt^*ir^T«^^SE*UTKJ6-r« Ctds-e* 

So 

[0180] 

[0 1 8 l ] mi lw, *J88ifc:J:*i,ff. HHrftttBB 

T, ELir^4W*ofl|[Bff»«r»t*i-*Ci:*S'C#*. » 
B«»*^lB«fc**©3ft5E*^©IB©4»»* 

[0182]g2C, *»91I-J:;h,tf. SSfflt*tft<DiIrtfe 
^&«BA^B«rMaiLTBB>t>«)M{t:«)ttBlFB«: 

^Xt, IEL^ittB*»«:»«-r5- £#T#* 0 
[0183IS3I:, #»9IKJ:jxtf, «f»jS^3^L 
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W*U"C*ft*»ofc9. 4»*jftds«BU*EB»2:*>oTtt 
S 2s ft * s — » i r ff *ar «r» * £ i. . x 4g ^ i - ^ % j» op ^ *+. «g £ 

TIE L^fl[fS*SrBKt5 £ t 5 Q 
[BBoBWttKB] 

[0 l ] *SBWofg l <Dmitv>mi»\c i ^0rBS$»B 
[0 2 ] l <Z)HJfi(DJB«BJw J: 5ffi«g§*» 

[ia 3 ] i <Dnm<Dwm\^ x z&mmmm 

[H 4 ] *B9l0»)B i 0|kl|^»tt0ttB££Btt0 

im 5 ] j&bob i <Dnm<Djeto<om9ifEib&m± 

[B 6 ] 1 a|MKa»llB0i!R9IKIbSM£ 

/S<0&a*RWi-*fc«><a:7n— ^-r- hX*5o 
[B 7 ] *BnoB 2 «> jtttaSBlc J: SffcBlFBB 

[B 8 ] *JBB 09 B 2 «>£ffia«ttoffiBSf»Btt<z> 

[a 9 ] jeanoff 3 <omm<Dwm\^ £ z&mmmm 

[B 10] ^«no)fB3<D|llB^ffi<otirB8F9»8M 

in i] «^^4^i«(a5M^ 

[112] *»M0lB4 0ll*^«0f4«S»Bai 
<O^S^tftWi-Sfcfeco^a-^^- hX*>5. 
[113] *»M^»5^*lfi^«B^J:5ffi««?» 

[B 1 4 ] *Jin0>£ 5 o||ffi<B^ttatim&§»»X 
<7>&3*tftWr*fc*<o:7o-^-Y- hX«>6o 

[Hi 5] *»W^*offi«>j«K^*B^J:6ttB» 
»B«ifi«i 3ft^«**^««S6Bw»J«4:^-r^ 

[hi e] ^^^^^ffiwojeai^ifew-fliSrKM-r 

[B 1 7 ] ^*{rM"T>5*^o^f6](D^^(D-^J^|fe 

b-tsb-c**. 
^ [hi 8] m£tt&&mz-rz>b£{zm\*^z>&mM.<D 

fii^-flSRBtSaxfcS, 

[019] ft*Of£WO, Mn*BiB«:*<ft»© 
ft3ao«^«r»Wi-SBT?*S. 

[■20] t*3fe<0tt*<^ 3t»3 0tt«iO«.a<0«tt 
*r»B-*-*B-e*>S. 

1 0 0, 1 0 0 a, 100b, 100c, lOOd, 1 

0 o e ttBBfMBMBB 

3 0 0 3 gCTC^ftr^^SftagB 

10, 10c, lOd 
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1 1 




2 1- 


■ 2 XJE?^ 


1 2 




2 2 




1 3 




2 3 




1 4 




2 4 




1 5 




2 5 




1 6 




2 6 




2 0. 


20a, 20b, 20c. 20d KflKffi 


2 7 




2 1 




2 8 




2 1- 


- 1 ttK«*KCA 


9 0 , 


91, 92, 9 3, 94, 



imi] 



5,99 

[13 1 7) 




20 



JL, 



21 



22 



23 




90 

IBflblKffc 




[B5] 



21-1 



21-2 



SJS&fe*? 
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[04] 



C ■» ) 



3 &17C 



110 

J" 



120 
W 



******* 



3&5£4W* 



200 

205 



210 



220 



230 
280 
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601 



\w 6 ] 

C ■» ) 



T 602 

i H 



604 

w 



17] 




am 



3 2k7tS?4R 





14 









I 5 



23 



max* 



r 



(21) 



&ffl 2003-58896 



Hi6 



stem** - &M*m7£ 



110 

r 1 



a*7cjw*-s#f«* 



120 



w 



130 



6 



9 



140 



205 



200 



200 



210 



220 



230 

w 



290 



[139] 



100b 



3 *5cJ£tK 



3 JfcTcSfcfc • 




92 
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l\m 1 n 1 



ttftftua 



3 a^sa* -Bunmmm 



120 j 



3&5£J§M* 



130' 



v _ s 140 

\ r 1 



1 I 







209 



200 

cL. 



260 



210 



220 



230 



290 



* 



r> 0 



L L 1 



l l] 



100c 




21 



s&TfcBtt-BStt* 12 



1 V 



I 
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r 



130 



— 1 l«JV 



— ^ ^ 




3^° 



210 



I 



230 



lJ 90 



L L . 



[IS 1 3] 



IQOd 
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fifths 



3*5c*H*.12#*Si:£ 



,3 accjw • aw* 



110 

s 

IT! 



. 8 &7cW!Lft&« 160 | 



b»t5WK»* 120 



3&jc3EM* 



1 J 



ZZE 



200 



40 



270 



]*-X^260 

:io 



-, 220 

V 



T 



J-^230 



1 5] 



3 ft7Btt**^/va«ttR _ Z -J° 



r 1 ' 



a**7&# > -j- ' 14 

I CI 




as 
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1 9] 



9U6 



1901 i 








'■ y 





1902 



WW* 



1904 



1905 



. 1906 



2001 



2002 



2003 



2004 



saw* 



2006 



2007 



2008 



(51) Int. CI. 7 ««IJIB# 
G 0 6 T 7/00 3 0 0 



F I 

G 0 1 B 11/24 



K 



